Background. A significant number of women make Implanon their first choice of contraception. However, they discontinue their Implanon before its expiry date was high, but factors that contribute to discontinuing their Implanon were poorly described in Ethiopia. Methods. A community based unmatched case control study was conducted. Then simple random sampling technique was used to select 340 women. Data was collected by nurses using face to face interview. Epi-Info version 7 and SPSS 20 software were used. Bivariate and multiple logistic regressions were performed with COR and AOR with 95% CI. Findings. Having preinsertion counseling (AOR: 0.36, 95% CI: 0.20-0.64), having follow-up appointment (AOR: 0.35, 95% CI: 0.2-0.62), age at insertion <20 years (AOR: 3, 95% CI: 1.16-7.8), women who had no formal education (AOR: 2.8, 95% CI: 1.31-6.11), women who had ≤4 children (AOR: 1.8, 95% CI: 1.01-3.21), and women who had previous abortion history (AOR: 2.3, 95% CI: 1.10-4.63) were determinants of Implanon discontinuation. Conclusions. Policy makers and concerned bodies should take into account future intervention and also great emphasis should be given to follow-up appointment and counseling services, especially counseling on side effects, and informed choice for clients after Implanon insertion.
Background
Implanon is Long-Acting Reversible Contraceptive and extremely effective at preventing pregnancy with a clinical failure rate of less than 1% [1] [2] [3] . Its main mechanism of action is ovulation suppression, augmented by increased cervical mucus viscosity that hinders the passage of spermatozoa and alters the endometrial lining [2, 4] .
Although it involves minor surgical procedures, the woman should be adequately counseled, including the usual information on general advantages and disadvantages of implants. The counseling should also include offering the woman the right to discontinue Implanon use at any time, information that implant site-related adverse events could occur, as well as clarification of the rapid return to fertility once the implant is removed [5] . The first implant, Norplant, was licensed in 1983 although global production was discontinued in 2008 after a lawsuit accused Norplant of causing scarring, pain upon removal, and other side effects. Newer generations of implants are smaller and easily inserted and removed and have fewer complications. These include Implanon, Jadelle, Norplant, and Sino Implant [1] .
More than 4.5 million women have used Implanon worldwide [4, 6] . In sub-Saharan Africa, a growing number of women and sexually active adolescents are using family planning, and many are choosing contraceptive implants [7] .
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As the Ethiopian Demographic and Health Survey (EDHS) 2016 reported the implant users are only about 8% among all method users [8] . Southern Nations Nationalities and Peoples Regional State (SNNPRS) was one of the regions where implant utilization was 8% [8] .
Evidence from studies conducted in Egypt, Kenya, Malawi, Zimbabwe, and Ethiopia revealed that women implant is their first choice, but percentage of early discontinuation of Implanon ranges from 17% to 47% [9, 10] . Ethiopia has made considerable strides in providing access to FP services. In order to ensure the delivery of primary health services throughout the country, the Federal Ministry of Health (FMoH) of Ethiopia Government committed to enhance the Reproductive Health (RH) status of women, men, and young people of Ethiopia through the four-tiered health care delivery system [9, [11] [12] [13] . In addition to this the FMoH had also been working with different partners since 1995, to improve RH/FP services both at community and at facility levels [14, 15] .
In 2003, Ethiopian MoH launched the health extension program (HEP), which was intended to increase access to RH care [16, 17] . Despite the fact that the Ethiopian government had been working over the past decades to improve RH services and making health facility services accessible and usable for all reproductive age women, encouraging contraceptive continuation has been of less priority than encouraging new adopters in the country [18] . Implanon discontinuation remains unacceptably high in different parts of Ethiopia [11, 19, 20] . High rates of contraceptive discontinuation for reasons other than the reduced needs for contraception are public health concern because of their association with negative RH outcomes [10, 21] .
Evidence from different countries indicated that the discontinuation of contraceptive use places a woman at risk of unintended pregnancy, which in turn leads to potentially unsafe induced abortions where access to safe abortion is restricted, births that pose a risk to the health of the mother and child, and ultimately reduced educational attainment of children that may lead to the fact that family planning programs can have only limited impact on fertility reduction as well as being unintentionally pregnant [1, 10, 19] .
Therefore currently, little is known about the determinants of discontinuation of Implanon among women who use Implanon in Ethiopia as well as in the study area. The aim of this study was to identify the determinants of Implanon discontinuation among women in Diguna Fango District, Southern Ethiopia. A community based case control study design was used to identify the determinants of Implanon discontinuation among women who ever used Implanon.
Methods and Materials

Source and Study
Populations. All women of reproductive age group (15-49) who ever used Implanon in Diguna Fango District were source population: cases were all women of reproductive age in the selected kebele who have discontinued their Implanon before 3 years of insertion and controls were all women of reproductive age group who used Implanon for the complete 3 years in selected kebeles that meet the inclusion criteria.
Sample Size Determination and Sampling Procedures.
The following assumptions were made in calculating sample size: 95% confidence level, 80% power, and minimum detectable OR of 2.79. Side effect was used as the exposure variable. The proportion of case with side effect was 87.4% as well as 71.4% of cases [11] . Sample size was calculated using STATCALC program of Epi-Info statistical package version 7 with a case to control the ratio of 1 : 3. After adding 10% nonresponse, total sample size was 340, including 85 for cases and 255 for controls. Simple random sampling was used to select study participants using the master family index as the sampling frame. Diguna Fango District has a total of 32 kebeles, the lowest administrative unit in Ethiopia, and 25% kebeles were included in the study (eight kebeles). Sample was allocated proportionally to population across 8 kebeles based on the number of women who ever used Implanon in the six months preceding the survey. The study subjects were selected by using simple random sampling techniques.
Operational Definition
Implanon. A one-rod implant contraceptive was inserted under the skin of a woman's upper arm that is effective for three years in preventing pregnancies and contains the hormone etonogestrel.
Do Not Discontinue Implanon. It is not discontinuation of use of Implanon before 3 years after insertion of Implanon.
Implanon Discontinuation. It is discontinuation of use of Implanon before 3 years after insertion of Implanon.
Data Collection Procedure and Data Quality Control.
A semistructured, pretested questionnaire was adapted from EDHS 2011 and other published literatures. The questionnaire was prepared in English, translated to the local language (Wolayttatto doona), and back translated to English by language experts to ensure consistency. The questionnaire which has four parts was sociodemographic. Discontinuation while still in need, counseling service, and obstetric related factors were used. Pretest was done two weeks before the survey in nearby District kebele, on 17 (5%) of the sample (5 cases and 12 controls). Based on the pretest, a questionnaire was corrected to ensure clarity, wording, and logic sequence and skip patterns. Data was collected by eight diploma trained health professionals and supervised by two B.S. trained health professionals. All data collectors and supervisors were trained adequately for one day and performed practical exercises to be familiar with the questionnaire.
Data Processing and Analysis.
The collected data were coded, cleaned, and entered by Epi-Info version 3.5.1 and exported to statistical package for social science (SPSS) version 20.0 for analysis. Descriptive statistics including graphs, charts, tables, and proportion was used to describe the data. Bivariate and multivariable logistic regression analysis was performed to see the association between outcome and explanatory variables. Variables that were found to be statistically significant in the bivariate analysis ( < 0.25) were enter into multivariable logistic regression model. Finally multivariable logistic regression analysis was done to identify factors associated with Implanon discontinuation. A value ≤ 0.05 was considered statistically significant in this study. An effort was made to assess whether the necessary assumptions for the application of multivariable logistic regression were fulfilled. In this regard, the Hosmer and Lemeshow's goodness-of-fit test with large value ( > 0.05) was checked to see good fitness. This statistic was computed as the Pearson chi-square from the contingency table of observed frequencies and expected frequencies. Multicollinearity and confounding effect was checked by using standard error. The variable without multicollinearity was entered into multivariable model. Only variable with < 0.05 were reserved in the final model. Odds ratio along with 95% confidence interval (CI) was used to assess the association between explanatory variables and Implanon discontinuation. Level of statistical significance was declared at value less than 0.05.
Ethical Considerations.
The study protocol was approved by the Ethical Review Committee (ERC) of College of Medicine and Health Science, Arba Minch University. Based on the approval, an official letter was written by AMU Public Health Department to Zonal Health Department. Explanation on the objective of the research was provided to the concerned personnel at Zonal level. Support letter that was submitted to the District Health Office was obtained from the Zonal Health Department. Similarly, the District wrote the letter to the health facilities and kebeles for cooperation. At last data were collected after assuring the confidentiality nature of responses and obtaining oral consent from the study participant. All the study participants were encouraged to participate in the study and at the same time they have also been told that they have the right not to participate. 
Results
Sociodemographic Characteristics of the
Obstetric Related Characteristic of the Study Participants.
This study also found the large proportion of cases 47 (55.5%) and (57.3%) controls 146 were having more than 4 children and ≤4 children, respectively. Of 85 cases that discontinued their Implanon before 3 years, 36 (42.4%) women responded that they experienced pregnancy after Implanon discontinuation. Among 36 women who experienced pregnancy after Implanon discontinuation, 21 (24.7%) responded that their pregnancy was intentional and 15 (17.6%) were told that their pregnancy was mistimed (unintentional).
Discontinuation While Still in Need Related
Characteristic of the Study Participants. Among the study participant discontinuation while still in need, the majority discontinue due to side effect 37 (43.5%), method inconveniency 30 (35.5%), desire to have more children 21 (24.7%), husband opposition 13 (15.3%), rumor 12 (14.1%), and religious opposition 13 (Figure 1 ).
Factors Associated with Implanon Discontinuation among
Women. After adjusting for other variables, women who had no formal education had increased odds of Implanon discontinuation compared to women who attended secondary school and above (AOR: 2.8, 95% CI: 1.31-6.11). Similarly, women of age category of less than 20 years had increased odds of Implanon discontinuation compared to women of age category greater than 35 years (AOR: 3, 95% CI: 1.16-7.80). The odds of Implanon discontinuation were 2.3 times greater among women who had history of previous abortion as compared to women who did not experience abortion (AOR: 2.3, 95% CI: 1.11-3.21). The odds of Implanon discontinuation were 1.8 times greater among women who had living children less than 4 as compared to women who had 4 or more living children (AOR: 1.8, 95% CI: 1.01-3.21). This study found that women who got counseling service and follow-up appointment were negatively associated with Implanon discontinuation. Those who have counseling service were 64% less likely to discontinue when compared with those without counseling service (AOR: 0.36, 95% CI: 0.21-0.64). Similarly those who have follow-up appointment given to them after Implanon insertion were 65% less likely to discontinue when compared with those without follow-up appointment (AOR: 0.35, 95% CI: 0.21-0.62) ( Table 3 ).
Discussion
In order to effectively tackle the unreserved family planning discontinuation and its associated problems in Ethiopia in general and in study area in particular, factors influencing Implanon discontinuation need to be investigated. In this study, preinsertion counseling, follow-up appointments given after insertion, having number of living children less than four, history of abortion, and age category being less than 20 years all had higher odds of Implanon discontinuation among women who ever used Implanon. In this study, the odds of Implanon discontinuation were three times higher for women with age category of less than 20 years compared to those with age category of >35 years. This finding is consistent with previous study conducted in Arsi Zone, Oromia, which shows that younger women with age category less than twenty were more likely to discontinue their Implanon than the older ones with age category more than thirty [22] . However, this finding is inconsistent with the study done in Debre Markos Town, Northwest Ethiopia, which revealed that age failed to be statistically significant in multivariable analysis [23] . This variation may be explained in three ways; first it might be associated with this study majority being young which means less than 24 years and those with high probability with desire to have more children which in turn leads to high discontinuation of Implanon. The second reason might be due to inadequate preinsertion counseling particularly about the expected side effects of the method; it could also result in earlier removal of Implanon while still in need. The third reason might be the difference in denominator of both studies. In this study the denominator was the sum of those women who discontinued their Implanon before 3 years and those women who used their Implanon for 3 complete years. But the study done in Debre Markos Town used all Implanon users as denominator.
This study also found that women not having formal education were three times more at risk to discontinue their Implanon as compared to women with secondary level education and above. This finding is consistent with the study undertaken on factors associated with Implanon discontinuation among women who ever used Implanon in Ofla District of Tigrai region that showed that Implanon discontinuation was more common among women not formally educated [24] . However, this finding is different from the study found in Debre Markos Town of Amhara region that revealed women having their educational level college and above were two times more likely to discontinue their Implanon than those women who had no formal education [23] . The possible explanation of this inconsistency could be the difference in reference category we used, but they used not formally educated women as reference category. After reading different literatures we used those women with secondary level education and above as reference group because these groups were at less risk of discontinuation than those who had no formal education. The possible explanation for this finding might be that women who had their secondary level education and above had better knowledge and awareness towards modern contraception than those women having no formal education; hence good continuation of Implanon might be observed among educated women. In this study, the odds of Implanon discontinuation was two times higher for women who had number of living children less than four when compared to those women who had more than four living children. This finding was supported by the study conduct in Agarfa District which revealed that for a single increase in family size the likelihood of modern contraceptive discontinuation decreased by 12% [25] . The possible reason for this might be those women who had 7 less than or equal to four children with desire to have more children, who hence discontinued their Implanon. The other possible explanation might be poor preinsertion counseling especially on available contraceptives and expected side effect can also result in discontinuation.
History of abortion was significantly associated with Implanon discontinuation in the study. The odds of Implanon discontinuation were considerably higher among women had previous history of abortion when compared to their counterparts. This result was consistent with a study in Australia [26] . Women had history of abortion might be the fear of childlessness in double burden of abortion and contraception.
Preinsertion counseling to family planning use has shown a significant association with Implanon discontinuation in this study. Those women who got preinsertion counseling were 64% less likely to discontinue Implanon as compared to their counterparts. This means about 64% of Implanon discontinuation prevented appropriate preinsertion counseling. This finding is supported by other similar studies done in Northern Ethiopia, Southeast Ethiopia, and Northwest Ethiopia [22, 24, 25] . The possible explanation for this might be that if women were given preinsertion counseling especially on all available methods and existing side effects, they decide on which method was better to use and good continuation might be exist. Due to this reason women who were well informed on the possible side effect of the method will tolerate minor changes, but those who were not informed seek removal of the method.
This study indicated a significant association between follow-up appointments given after insertion with Implanon discontinuation. Women who got follow-up appointments given after insertions were 65% less likely to discontinue Implanon as compared to their counterparts. This means about 65% of Implanon discontinuation could be prevented if we give appropriate follow-up appointment after insertion. This finding was also supported by other studies done in Tigri region and Amhara regions which showed that follow-up appointment for check-up was significantly associated with Implanon discontinuation [23, 24] . The possible explanation for this might be at follow-up check-up time where they might get further counseling on side effects and support from health professionals and hence might be encouraged to continue their Implanon. The other reason might be clients with a complaint of side effect especially those who suffer from menstrual disruption who could get supportive treatment from health care providers during follow-up time; hence they could extend the use of Implanon. The limitation of this study was recall bias and social desirability bias which might have led to under-or overreporting. To minimize such biases, clarification of potential ambiguities and misunderstandings and maintaining privacy of participants were carried out by interviewers. The study did not assure causality due to the nature of the design. Another limitation of this study was that it did not ascertain the providers' attitudes and quality of FP service provision. Despite these limitations, the study believes that these findings might be a reasonable source of information for researchers and program managers.
Conclusions
Having preinsertion counseling and follow-up appointments were major determinants of Implanon discontinuation. Other determinants found to be significantly associated with Implanon discontinuation were women's age at Implanon insertion less than 20 years, women educational status, living children of ≤4, and previous history of abortion.
